Introduction
============

Remitting seronegative symmetrical synovitis with pitting edema (RS3PE) syndrome is a rheumatic disease of elderly onset that was initially described by McCarty et al. in 1985 ([@B1]). It has been regarded as a distinct clinical entity characterized by symmetrical synovitis of the hands and ankles with pitting edema, elevated acute-phase reactants, and negative rheumatoid factor and has an excellent prognosis ([@B2]-[@B6]). There have been few reported cases of pulmonary complications of RS3PE syndrome ([@B7], [@B8]). It is important to recognize the variety of clinical presentations of RS3PE syndrome in order to provide an appropriate diagnosis and disease management.

We recently treated a man who developed RS3PE syndrome during follow-up of idiopathic pulmonary fibrosis (IPF). Consolidation on a background of lung fibrosis appeared concurrently with the onset of RS3PE syndrome, and these pulmonary lesions and the synovitis responded well to steroid treatment. We considered these pulmonary lesions to be a manifestation of RS3PE syndrome.

We herein report this case, focusing on the patient\'s pulmonary involvement and clinical course, in order to illustrate the varied clinical presentations of RS3PE syndrome.

Case Report
===========

A 60-year-old asymptomatic man visited our hospital in May 2016 with abnormal shadows on chest X-ray found during a medical examination. He was an ex-smoker with a history of hypertension and obstructive sleep apnea syndrome. He had no history of rearing a pet, exposure to dust, or having symptoms suggestive of connective tissue diseases, such as arthralgia and dry mouth. Chest radiography revealed reticular shadows in both lower lung fields. High-resolution computed tomography (HRCT) showed subpleural reticular shadows and honeycomb formation in the basal area of both lungs, indicative of a usual interstitial pneumonia pattern ([@B9]). Autoimmune antibodies were negative, and we diagnosed him with IPF, for which he was followed without treatment.

On a regular follow-up examination in October 2018, there was almost no change in the chest HRCT and pulmonary function test findings ([Fig. 1A-C](#g001){ref-type="fig"}). His white blood cell count of 9,000/mm^3^ and C-reactive protein (CRP) level of 0.78 mg/dL were not elevated. The level of Krebs von den Lungen-6 (KL-6) was 848 U/mL. Serum matrix metalloproteinase-3 (MMP-3) was negative. Two weeks after this follow-up examination, he developed general fatigue, cough, and dyspnea on exertion, and arthralgia and pitting edema in his hands and feet appeared. These symptoms persisted for one week, during which his condition progressively worsened, so he was admitted to our hospital.

On admission, a physical examination revealed the following: respiratory rate, 28 breaths/min; heart rate, 82 beats/min; blood pressure, 130/79 mmHg; and body temperature, 39.0 °C.The examination further showed tender articular swelling and redness in his wrist, hand, knee, and foot joints with marked pitting edema at the bilateral dorsum of the hand, foot, and pretibial area ([Fig. 2](#g002){ref-type="fig"}). Respiratory auscultation revealed fine crackles in the bilateral lower lung fields.

![Chest high-resolution computed tomography (HRCT) findings. (A-C) Chest HRCT two weeks before admission showed a peripheral subpleural reticular shadow with honeycombing in the bilateral lung fields. (D-F) Chest HRCT on admission revealed consolidation on a background of lung fibrosis. (G-I) HRCT on hospital day 17 showed improvement of the consolidation.](1349-7235-59-1065-g001){#g001}

![Photograph of the patient's hands taken on admission showing pitting edema of the dorsum of the hands along with swollen proximal interphalangeal joints and wrists.](1349-7235-59-1065-g002){#g002}

An arterial blood gas analysis under ambient air showed a partial pressure of oxygen of 63.1 Torr; partial pressure of carbon dioxide of 37.5 Torr; and pH of 7.46. Laboratory findings were as follows: white blood cell count, 11,000/mm^3^; neutrophil count, 9,200/mm^3^; hemoglobin, 16.3 g/dL; platelets, 47.0×10^4^/mm^3^; serum total protein, 7.3 g/dL; albumin, 3.4 g/dL; creatinine, 0.83 mg/dL; lactate dehydrogenase, 162 IU/L; CRP, 7.27 mg/dL; KL-6, 819 U/mL; erythrocyte sedimentation rate, 37 mm/h; and brain natriuretic peptide, \<5.8 pg/mL. The serum MMP-3 level was elevated to 230 ng/mL (normal: \<121 ng/mL). Rheumatoid factor, anti-Ro/SSA antibody, anti-La/SSB antibody, anti-scleroderma 70 antibody, and anti-cyclic citrullinated peptide antibody were all negative, as were antibodies for HIV, hepatitis B surface antigen, and anti-hepatitis C virus. Plasma vascular endothelial growth factor (VEGF) was markedly increased to 368 pg/mL (normal: \<38.3 pg/mL).

Transthoracic echocardiography showed a normal left ventricular function. A rapid influenza diagnostic test and *Mycoplasma* antigen test using nasopharyngeal swabs and a blood culture were all negative. We suspected him of having RS3PE syndrome due to the acute onset of arthritis and edema. X-ray and gadolinium contrast-enhanced dynamic magnetic resonance imaging of the patient\'s hands showed soft tissue swelling and extensor tenosynovitis without bone erosions ([Fig. 3](#g003){ref-type="fig"}). Our patient met the diagnostic criteria of RS3PE syndrome, including 1) pitting edema of the hands and feet, 2) a sudden onset of polyarthritis, 3) an onset at age ≥50 years old, and 4) negative serology for rheumatoid factors ([@B1]). HRCT revealed consolidation on a background of lung fibrosis ([Fig. 1D-F](#g001){ref-type="fig"}).

![X-ray (A) and gadolinium contrast-enhanced dynamic magnetic resonance imaging (B) of the patient's hands showing soft tissue swelling and extensor tenosynovitis without bone erosions.](1349-7235-59-1065-g003){#g003}

Bronchoalveolar lavage (BAL) fluid obtained from the medial segmental bronchus showed a total cell count of 1.9×10^5^ cells/mL (macrophages, 86.0%; lymphocytes, 6.7%; neutrophils, 6.5%; and eosinophils, 0.8%). No significant pathogens or viruses were cultured or detected by multiplex real-time polymerase chain reaction (FTD Resp 21 Kit; Fast Track Diagnostics, Silema, Malta) from the BAL fluid. A transbronchial lung biopsy specimen revealed intraluminal organization ([Fig. 4](#g004){ref-type="fig"}). We considered these pulmonary lesions to be a complication of RS3PE syndrome because of the concomitant onset of pulmonary and extrapulmonary lesions.

![The pathological findings of a transbronchial lung biopsy showed airspace organization \[(A) Hematoxylin and Eosin staining and (B) Elastica van Gieson staining; ×50 magnification\].](1349-7235-59-1065-g004){#g004}

A high-grade fever persisted despite the administration of antibiotics. Prednisolone 20 mg was initiated from hospital day 6, after which his fever, edema, polyarthritis, and respiratory failure rapidly improved. His serum KL-6 level decreased slightly to 653 U/mL. Furthermore, the findings from HRCT performed on hospital day 17 confirmed this improvement ([Fig. 1G-I](#g001){ref-type="fig"}). He was discharged on hospital day 20 and continues to be followed on an outpatient basis. He underwent ^18^F-fluorodeoxyglucose-positron emission tomography/CT and esophagogastroduodenoscopy to investigate potential underlying malignancy, but no evidence of malignancy was found. Parvovirus IgM and IgG antibodies were not elevated during the follow-up period.

At 5 months after discharge, his MMP-3 level had fallen to 125.9 ng/mL, and the patient has experienced no recurrence of either pulmonary or extra-pulmonary lesions while continuing treatment with prednisolone at 8 mg per day.

Discussion
==========

We experienced a rare case of RS3PE syndrome that developed in a patient who had been diagnosed with IPF. Pulmonary consolidation on a background of lung fibrosis appeared concurrently with the onset of RS3PE syndrome, and both the pulmonary lesions and the edema and polyarthritis responded well to steroid therapy.

RS3PE syndrome is a rare inflammatory arthritis that is characterized by 1) a good prognosis, i.e. remission; 2) seronegativity for antibodies, including rheumatoid factors; 3) symmetry; and 4) synovitis with pitting edema of the dorsum of the hands and feet ([@B1]). Other common characteristics of RS3PE syndrome include an acute onset in older persons, the absence of bone erosion, inflammatory findings on blood examinations, and painless limitation of movement of the wrist and fingers ([@B2], [@B3]). Our patient had an acute onset of bilateral shoulder pain and edema on the dorsum of both feet at the age of 62. These symptoms were resolved by treatment with medium-dose corticosteroid. The diagnosis of RS3PE syndrome was confirmed by these characteristics that were compatible with RS3PE syndrome and the exclusion of other causes of acute multiple joint arthritis, such as rheumatoid arthritis, systemic rheumatic diseases, reactive arthritis, and viral infectious arthritis.

The etiology of RS3PE syndrome is not fully understood. This syndrome has been associated with polymyalgia rheumatica, Parkinson\'s disease, Sjögren\'s syndrome, and ankylosing spondylitis, and it has also been considered to be a paraneoplastic rheumatic disease ([@B10]-[@B14]). To our knowledge, there are no other autoimmune diseases or malignancies that can induce RS3PE syndrome. Specific human leukocyte antigen (HLA) has been associated with RS3PE syndrome ([@B1]); however, a clear association with a particular HLA antigen in pulmonary involvement is still lacking. HLA typing was not performed in our patient.

In our patient, consolidation on a background of lung fibrosis appeared concurrently with the polyarthritis and edema. The radiological findings did not improve despite the administration of antibiotics, and the findings of cultures and multiplex real-time polymerase chain reaction from BAL fluid were all negative, suggesting a noninfectious etiology. The brain natriuretic peptide level and echocardiography ruled out cardiogenic pulmonary edema. In addition, both the pulmonary lesions and the edema, polyarthritis, and serum MMP-3 level responded well to steroid therapy. We therefore considered these pulmonary lesions to be a pulmonary complication of RS3PE syndrome.

To our knowledge, there have been only two reported cases of RS3PE syndrome associated with interstitial pneumonia ([@B7], [@B8]). The diagnosis in one case was bronchiolitis obliterans organizing pneumonia (OP), and pulmonary lesions were detected concomitantly with the onset of RS3PE syndrome, as in our patient. In the other case, interstitial pneumonia accompanied by severe acute respiratory failure developed after the improvement of RS3PE syndrome, and a diagnosis of OP was made by a transbronchial biopsy after the improvement of respiratory failure with steroid treatment. In the first case ([@B7]) and our present case, the pulmonary lesions appeared to be associated with RS3PE syndrome because of the concomitant onset of pulmonary involvement and RS3PE syndrome that responded favorably to corticosteroid therapy. The pulmonary specimen obtained in this case showed histologic changes consistent with a diagnosis of OP. Both of the reported cases also had an OP pattern on pathological findings, suggesting that the OP pattern may be a common histologic manifestation of RS3PE syndrome. Although KL-6 has been suggested to be a good marker for disease activity in interstitial lung diseases associated with systemic autoimmune disorders ([@B15], [@B16]), serum KL-6 did not reflect the lung disease activity of RS3PE syndrome in our patient. We considered the results compatible with those of a previous report showing that elevated levels of KL-6 were observed in only half of the patients with cryptogenic OP ([@B17]).

Previous studies have suggested that VEGF may contribute to the pathological changes; both synovial hypervascularity (synovitis) and an increment in vascular permeability (subcutaneous edema) may be facilitated by VEGF in patients with RS3PE syndrome ([@B18]). Several reports of pleural effusion in patients with RS3PE syndrome have been published ([@B19]-[@B21]). Among them, the pleural effusion was turbid and exudative in five patients, and one patient showed a high level of serum VEGF. Elevated VEGF levels may be associated with the cause of pleural and pericardial effusion in RS3PE syndrome. The plasma VEGF in our patient was also markedly elevated. Taken together, these present and previous findings suggest that a high VEGF level may induce both synovitis and pulmonary involvement. The same autoantigen in both the synovium and the lung may be recognized by helper T cells, thus facilitating the simultaneous development of polyarthritis and pulmonary lesions; however, further studies are needed to clarify this issue.

Patients treated for RS3PE syndrome without concomitant malignancy have been reported to respond well to low-dose corticosteroids and have a good prognosis ([@B1]-[@B5]). However, a recent study found that the outcomes of RS3PE syndrome appeared to be worse than previously thought, and some patients required disease-modifying anti-rheumatic drugs ([@B14]). Although our patient has not relapsed, careful long-term follow-up for signs of any relapse of RS3PE syndrome will be necessary.

In conclusion, we encountered a case of RS3PE syndrome in a patient with IPF who presented with pulmonary involvement and synovitis. The clinical picture of RS3PE syndrome can include multi-organ involvement, and recognition of the various manifestations of RS3PE syndrome is necessary in order to provide an appropriate diagnosis and carry out effective disease management.
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